Higgins-Opitz SB, Tufts M. Performance of first-year health sciences students in a large, diverse, multidisciplinary, first-semester, physiology service module. Adv Physiol Educ 38: 161-169, 2014; doi:10.1152/advan.00067.2013.-Health Science students at the University of KwaZulu-Natal perform better in their professional modules compared with their physiology modules. The pass rates of physiology service modules have steadily declined over the years. While a system is in place to identify "at-risk" students, it is only activated after the first semester. As a result, it is only from the second semester of their first year studies onward that at-risk students can be formally assisted. The challenge is thus to devise an appropriate strategy to identify struggling students earlier in the semester. Using questionnaires, students were asked about attendance, financing of their studies, and relevance of physiology. After the first class test, failing students were invited to complete a second questionnaire. In addition, demographic data were also collected and analyzed. Correlation analyses were undertaken of performance indicators based on the demographical data collected. The 2011 class comprised mainly sport science students (57%). The pass rate of sport science students was lower than the pass rates of other students (42% vs. 70%, P Ͻ 0.001). Most students were positive about physiology and recognized its relevance. Key issues identified were problems understanding concepts and terminology, poor study environment and skills, and lack of matriculation biology. The results of the first class test and final module marks correlated well. It is clear from this study that student performance in the first class test is a valuable tool to identify struggling students and that appropriate testing should be held as early as possible. physiology success rates; suggestions for improvements; large service modules; diversity; first-year health science students PHYSIOLOGY is a subject that is integral to the studies of all health sciences students. Students find it difficult (8, 13, 22, 26) , resulting in high failure rates, particularly among those students who have to study physiology in their very first semester at university. In South Africa, the academic year starts in January and ends in December and is divided into two semesters. At our university [University of KwaZuluNatal (UKZN)], one of the service modules is called Basic Human Physiology (module code HPHS111). It is a large class (with student numbers of Ͼ200) comprising four very different health science specialties, namely, audiology, speech language pathology, dental therapy and oral health, and sport science. To complicate matters further, students come from diverse cultural, educational, and language backgrounds. In our situation,
PHYSIOLOGY is a subject that is integral to the studies of all health sciences students. Students find it difficult (8, 13, 22, 26) , resulting in high failure rates, particularly among those students who have to study physiology in their very first semester at university. In South Africa, the academic year starts in January and ends in December and is divided into two semesters. At our university [University of KwaZuluNatal (UKZN)], one of the service modules is called Basic Human Physiology (module code HPHS111). It is a large class (with student numbers of Ͼ200) comprising four very different health science specialties, namely, audiology, speech language pathology, dental therapy and oral health, and sport science. To complicate matters further, students come from diverse cultural, educational, and language backgrounds. In our situation, students who fail the module need to repeat it the following year. In 2011, when our study was conducted, repeating students made up approximately one-third of the class. By 2013, this value had risen to 43.2% of the class. This ever-increasing number of failing students is having not only a negative impact on the results of the module (15) but also on the available resources, such as repeat practical sessions to accommodate the large class size, finding suitably large venues for lectures and tests, etc.
There have been many reports advocating new teaching methodologies (8, 14, 13) , active learning (28, 29) , and matching teaching methods and learning styles and approaches (1, 4, 7) , both in the health sciences and physiology literature. There is also a large body of publications dealing with the selection/ admission of students into the health sciences (2, 5, 6) . By comparison, there seems to be a relative dearth of papers in the recent literature on the identification of health science students (24) who are struggling with their studies particularly in our specific context, namely, large, diverse, and multidisciplinary modules. Most of these studies came from one institution and deal with the identification of medical students only (10, 31) . More recently, McLaughin et al. (21) , from Canada, reported on a practical approach on the mentoring of medical students with repeated performance deficiencies.
The UKZN, in an attempt to identify struggling students, has a system that monitors the progress of all students throughout their chosen degree, often referred to as the robot system (27) . Basically, the progress of each student is highlighted as green, orange, or red. Green denotes that the student is progressing well in his/her studies, whereas red means that the student requires urgent attention as he/she risks exclusion from the UKZN. Students who have failed one or two modules are shown in orange, which means that they need to be monitored. This is overseen by academic development officers (ADOs), who assess the students' problems and may refer some of the students to the appropriate student support service, such as student fees, financial aid, student housing, student counselling, or applicable extra tuition. The problem is that this monitoring and intervention system only commences after first-semester results have been processed.
There is thus an urgent need to find a reliable mechanism of assisting with the early detection of student performance/ success in this module, so that health science students struggling with physiology can be identified early on in the semester by staff, including ADOs. This means that with early detection, such issues, as supplemental instruction and counseling, can come into effect so that the possibility of the students having to repeat the module can be minimized. Currently, the physiology staff offer voluntary and scheduled tutorials and tutorial assessments. Attempts are also made to interview students who fail the first class test (test 1; taken midway into the semester). The efficacy of these, however, has not been assessed.
The aim of the present study was to make recommendations to address this perennial problem and hence allow for evidence-based module changes to optimize the delivery of physiology to these students. Since students come from diverse backgrounds both in terms of socioeconomic and preparedness for university life and study, respectively, an attempt was made to get to know the students enrolled in the module and the spectrum of challenges they might be facing. Finally, we tried to identify which of the current assessments correlated best with the performance of students in test 1 and their final module marks, respectively. The final module mark comprises the final examination (60%) and the semester mark (40%). The latter is calculated from various continuous assessments such as tests (ϫ2), tutorial tests (ϫ2), and practical assignments [tests (70%), tutorial tests (20%), and practical assignments (10%)].
METHODS
Ethical approval (FECHSCH 007/10) was obtained from the Research Ethics Committee (Human and Social Sciences) of the UKZN.
The present study consisted of two parts. First, we attempted to gain insights into the student population making up the 2011 firstyear, first-semester Basic Human Physiology module (HPHS111). This was done using two questionnaires. In questionnaire 1 (APPENDIX A in the Supplemental Material), 1 students were asked, among other questions, about their prior learning of physiology and biology, their attendance of tutorials (both scheduled and voluntary), the financing of their studies, and the relevance of physiology to their chosen profession. This questionnaire was administered to the whole class before the commencement of one of their practical sessions, after the aims of the study were explained to the students and consent forms were completed. After test 1, failing students only were invited by the relevant physiology ADO during a face-to-face meeting to complete a second questionnaire (APPENDIX B in the Supplemental Material), in which attendance of teaching sessions, perceived reasons for their poor performance, and their plans for improvement in subsequent evaluations were explored. An attempt was made to match the perceived reasons for their poor performance with the proposed solutions and students' plans to achieve these. Relationships between these were classified as complete matching, partial matching, and not matching at all. Both questionnaires provided quantitative and qualitative data, which were captured into Microsoft Excel 2010 and analyzed accordingly. Qualitative data were catagorized into broad themes, which were analyzed wherever possible.
In the second part of the study, demographic factors and other factors that may contribute to the lack of student success were investigated. Various analyses using Microsoft Excel 2010 and IBM SPSS (version 21) were conducted of performance indicators, based on the professional qualification for which students were registered, their sex, home language, and National Senior Certificate (NSC) points. Student results and demographics were obtained from module records.
Statistical analyses. Descriptive statistics [means and SDs/medians and interquartile ranges (IQRs), where IQR ϭ quartile 3 Ϫ quartile 1] were completed. Student's t-test and 2 -tests were used to compare means of evenly distributed continuous data and proportions of categorical data (for example, yes/no answers), respectively. In the case of age (continuous type of data), however, where the data did not follow a normal distribution (as judged by a Skewness statistic of Ͼ1 and confirmed with a Kolmogorov-Smirnov test), the nonparametric Mann-Whitney test was used to compare groups. One-way ANOVA and nonparametric Kruskal-Wallis tests were conducted when more than two groups were compared. P values of Ͻ0.05 were considered statistically significant at the 95% confidence level.
Spearman correlations were computed for all students according to their professional qualification for tests as well as examination and module marks, respectively. In addition, similar bivariate correlations were performed using students' NSC points, home language, sex, and year of first registration, respectively. For the purposes of these analyses, the following r value cutoffs were used, namely, r Ͻ 0.6, r Ͼ 0.6 but Ͻ0.8, and r Ͼ 0.8 to denote the absence of linear correlation, some correlation, and strong correlation, respectively.
RESULTS
The 2011 class size was 214 students, of whom 67% were woman and 33% were men; 53% were English first-language speakers; and 57% were sport science, 18% were dental therapy and oral health, 13% were speech language pathology, and 12% were audiology students ( Table 1 ). In addition, mean ages, pass rates, and NSC points for the class as a whole and the component qualifications for which students were registered are shown (Table 1 ). Of particular interest was the fact that the pass rates of the sport science students were considerably lower than those of students from the other three health science qualifications (42% vs. ϳ70%; P Ͻ 0.001 for pass rates, whereas P values obtained for age and NSC points were P Ͻ 0.001, respectively). The ethnic breakdown of the class is also shown ( Table 1) .
Questionnaire 1 (APPENDIX A in the Supplemental Material) was administered to 180 students, representing 84% of the class (Table 2A) . Seventy-two percent of the respondents (Table 2) reported that they were first-year students and therefore had not been risk assessed. As shown in Table 2 , the majority of the respondents (62%) were self-funded. 2 -Tests of the financing of sport science students versus their peers (i.e., students studying for other qualifications in the module) showed that there were no differences between these two groups (P ϭ 0.8752). Most students (89%) found the tutorial sessions to be useful and recognized the relevance of physiology in their professional degree (Table 2 ). In terms of those students who answered positively, the majority were sport science students (55%) followed by dental students (23%), speech language pathology students (11%), and audiology students (9%). These percentages mirror the relative qualification characteristics of the class. Of the 10% of students who did not perceive physiology to be relevant to their studies, the majority were again sport science students (55%) and, unexpectedly, audiology students (28%), respectively. When the results were categorized in terms of first-time and repeat students (Table 2) , it is noteworthy that the majority of students who did not answer the first questionnaire (n ϭ 40) were repeat students.
Analysis of the themes ascertained from student responses to question 6 (n ϭ 48) in questionnaire 1 indicated that the key areas of concern identified by students in this study were problems in understanding physiological concepts and terminology (19%), adaptation to the university (14%), lack of matriculation biology, physical science, and mathematics (14%), timetabling issues (particularly for audiology and speech language pathology students) (19%), and the need for additional notes (11%). In addition to these themes, there were numerous other issues raised by a few students. Table 3 shows a comparison of the students failing test 1 in the whole class with results of the respondents and nonresponders of questionnaire 1. Not only did the failure rate of the sample of students completing questionnaire 1 (n ϭ 77, 43%) mirror that of the entire class (n ϭ 99, 46%) but the failure rates of these two categories were similar also in terms of the professional programs for which students were registered. It is also interesting to note that a similar trend was also observed for repeating and first-time registered students (Table 3) . This was not the case for nonresponders compared with those students who completed questionnaire 1, where a large number of students (n ϭ 25, 63%) failed test 1 and the majority of those failing were repeat students (n ϭ 20, 80%). This observation was further confirmed using 2 -statistics. Table 4 shows findings of those failing students who completed both questionnaires 1 and 2 (APPENDIXES A and B in the Supplemental Material). Of these 36 students, 28 students (78%) were first-time students, whereas 8 students (22%) were repeat students. Interestingly, this is a similar ratio to that observed for those students who completed questionnaire 1 ( Table 3 ). The majority of students (83%) stated they found the compulsory tutorial to be helpful for improving understanding and interactions; the remaining students reported that timetable clashes were responsible for their nonattendance. When it came to voluntary sessions, 56% of the respondents attended regularly. Again, tutorials were found to be useful for their studying. The high percentage of students (97%) attending practical sessions can be attributed to the fact that they are compulsory and contribute toward the semester mark. A large number of students (Ͼ50%) did report that they found these sessions to be a useful adjunct to the lectures in that they improved their understanding of the work covered in lectures through their application. The main reasons that students gave for their poor performance in test 1 are shown in Table 4 . These reasons were time management (n ϭ 18), study methods (n ϭ 18), understanding of physiology concepts and terminology (n ϭ 10), lack of school biology (n ϭ 6), stress and adjustment (n ϭ 6), and multiple-choice questions and negative marking (n ϭ 6). Solutions ranged from better study methods and time management to improving multiple-choice question strategy and stress management. An attempt was made to compare the suggested solution to the problem identified by the students (question 6, APPENDIX B in the Supplemental Material). The results of this analysis were as follows: 15 for complete matching, 11 for partial matching, and 11 for no matching; 1 set of answers could not be categorized. In terms of the struggling students' proposed plans to realize these solutions (question 7, APPENDIX B in the Supplemental Material), the results were as follows: 9 for complete matching, 15 for partial matching, and 12 for no matching; 2 sets of answers could not be categorized as the question was not answered. It is interesting to note that 6 students (16%) were referred to counselling and that 8 of 36 total respondents (22%) to questionnaire 2 passed the module. These students were registered for sport science (3 students, 2 of whom were repeat students), dental and oral health (3 students), audiology (1 student), and speech language pathology (1 student).
The performance of students and a number of assessments in HPHS111 are shown in Table 5 . Student results were broken down further into the professional qualifications for which students were registered. The results are also shown in terms of English first-and second-language speakers. There are two notable features, namely, that sport science students consistently scored lower and that the students' home language did not influence student performance (Table 5) .
Based on the above observations, some of the characteristics and performance of the 2011 sport science students taking physiology module HPHS111 were further interrogated (Table 6 ). 1] , and means (SD); n, number of students (n ϭ 214 students total). *Sports sciences students were compared with their peers (namely, dental therapy and oral health, speech language pathology, and audiology students) using 2 -statistics (for pass rates), t-tests [for National Senior Certificate (NSC) points], and Mann-Whitney tests (for age). Fischer's exact test gave a two-tailed P value of Ͻ0.001 for pass rates; P values for NSC points and age were also P Ͻ 0.001 and P Ͻ 0.001, respectively. †Significant difference.
When the demographic data of sport science students (Table 6) were compared with the whole class (Table 1) , only the sex ratio was noticeably different. Of 121 sport science students enrolled in HPHS111 (Table 1) , NSC points were available for only 105 students. As shown in Table 5 , NSC points (mean Ϯ SD) were found to be 31 Ϯ 3.3 for all students, and these were similar between sex, language, and race groups. With regard to student performance (Table 6 ), no significant differences were found between male and female students and English language groupings. It is interesting to note, however, that this was not the case with the different race groups, as the distribution of marks was found to differ for test 1 results but not for module marks. The reason for this is unknown. Based on their student identification numbers, sport science students were categorized into first-time students and mature/ repeat students. An examination of their results showed that there was little or no difference in their performance.
In an attempt to identify a specific performance-related factor that could serve as a good early warning predictor of unsuccessful completion of the module, a series of bivariate correlations was carried out using a nonparametric test, namely, Spearman's correlation test. The results are shown in Table 7 and Fig. 1 . No correlation was found between NSC points and any of the formal assessments for the class as a whole or when analyzed for sex, home language, year of first registration, or qualification, respectively, although some linear correlation was evident among the speech language pathology students (Table 7) . However, it was clearly evident that the results of the selected formal assessments correlated well (r Ͼ 0.751) with those obtained for the examination and the module as a whole. A notable exception was tutorial test 1, where no linear correlation could be found (r Ͻ 0.6). Similar results were obtained for sport science students (Fig. 1) . (26) 29 (73) Values are shown as n (%), where n is the number of students. For the response rate, n ϭ 214 students for the whole class, 121 students for sport science students, and 93 students for other qualifications. *Six students completed questionnaire 1 but subsequently deregistered from the course. †Of those students who answered no, 5 of 18 students were repeat students and 11 of 18 students failed the first class test (test 1). ‡The 2 -test revealed a statistical difference between first-time and repeat students who completed and did not answer questionnaire 1 (P Ͻ 0.001). Values are shown as n (%), where n is the number of students. *Six students completed questionnaire 1 but subsequently deregistered from the course. †The 2 -test revealed a statistical difference in failure rates between those students who completed questionnaire 1 and those who did not (P Ͻ 0.05). ‡The 2 -test revealed a statistical difference in the number of students between first-time and repeat students who completed questionnaire 1 and those who did not (P Ͻ 0.001).
DISCUSSION
The present study clearly shows that the poor performance of sport science students (pass rate: 42% vs. 70% for the other three disciplines in the module, P Ͻ 0.001) is the main contributor to the ever-increasing numbers of students in this physiology module and that, as a result, sport science students currently make up Ͼ50% of the class (Tables 1 and 6) . The results also demonstrate the need to get to know your students, especially in culturally, socioeconomically, linguistically, and disciplinary diverse classes as the feedback obtained can be very useful (Tables 2-5 ). This is particularly relevant when one is dealing with a difficult scientific subject such as physiology Values (in %) are means (SD). Results obtained from students enrolled in the various qualifications were compared by one-way ANOVA with a Bonferroni post hoc test. Two-tailed t-test comparisons for home language showed P Ͼ 0.05, i.e., not significant (NS), for English as a first language vs. second language. *Significant differences (P Ͻ 0.05) were found between each of the qualifications, respectively. (22) . In addition, performance in test 1 was the best early sign of probable student success in this first-year, first-semester module.
When reviewing the literature, it became apparent that successful identification of struggling students may not be an isolated problem as there are many recommendations from a diverse range of reports within fields of biomedical and health sciences. These studies deal, among others, with factors such as attendance (3, 9) , predicting the reliability of admission criteria, such as admission tests, interviews, high school subjects, scores, etc. (2, 5, 6, 12, 19, 24) , and the variety of ways that students enrolled in a medical school can be profiled (10, 17, 30, 31, 32) . The pertinent points made by these authors are discussed further below as they pertain to our findings.
Admission criteria. It may be that the admission criteria used at our institution (NSC points and secondary school subjects such as mathematics, biology, and physical science) are not adequate enough for our students to cope with physiology. This is particularly evident in sport science students, where a significant difference (P Ͻ 0.001) was seen in their NSC scores compared with their peers in the module (Table 1 ). In the questionnaires administered in the present study, some of the students indicated, under additional comments, that they lacked mathematics, physical science, and/or biology in their final years of high school. It is worth noting that they were all enrolled for sport science. Harris et al. (12) in their study on contributing factors leading to health science student success in anatomy and physiology found that the final grade in an anatomy and physiology course was significantly correlated with students' high school mathematics and science achievements. Similarly, Yates and James (32) mentioned in their study that it was well known in the United Kingdom that higher school grades, particularly in the sciences, correlated with performance at medical school. Interestingly, Harris and co- The total number of students (n) was 121 sport science students. *Female and male students as well as English first language and English second language sport science students were compared using 2 -statistics, whereas characteristics and performance of students classified according to ethnic group were analysed using one-way ANOVA with a Bonferroni post hoc test when the mark distributions between ethnic groups were equal. In the case of test 1, the distribution between ethnic groups was unequal and therefore a nonparametric Kruskal-Wallis statistical test was used. †NSC points refers to school leaving points. ‡Significant as P Ͻ 0.05 as test 1 mark distributions differed according to ethnic group. n, number of students. Spearman's correlation analyses were performed. Spearman's r value guidelines suggest that r Ͻ 0.6 indicates no linear correlation, 0.6 Ͻ r Ͻ 0.8 indicates some correlation, and r Ͼ 0.8 indicates strong correlation.
workers (12) also found that factors such as the number of concurrent courses a student took as well as the time he/she spent in paid employment had a negative effect on the final result.
In the present study, 62% of the respondents were selffunded ( Table 2 ). Many of these are sport science students (n ϭ 61, 54%) and are therefore engaged in coaching. They may even need to earn extra income and are thus experiencing financial stress. Govender (11) identified financial stress and anxiety as one of the three main barriers to students' success in South African higher institutions. The other two are academic and psychosocial barriers. It is interesting to note that only a few students in the class reported being in receipt of a scholarship. In addition, the link between the number of concurrent courses and student success reported by Harris and colleagues (12) may well explain why there are a number of students who have to repeat the physiology module year after year.
Finally, most students (in particular health science students) are no longer selected, both globally and in South Africa as well, on the basis of academic performance alone but also on a variety of nonacademic criteria (31), including socioeconomic and ethnic factors (11) . It is therefore likely that the selection of students is geared toward qualifications for which they enroll that do not necessarily take cognisance of the criteria needed for success in physiology.
Improving student motivation. In the present study, almost 90% of the respondents (Table 2) acknowledged that physiology was relevant to their studies and that this roughly mirrored the composition of the class in terms of qualification. Despite this, there was an overall pass rate of 54% for both the module (Table 1) and test 1 ( Table 3) .The low module pass rate (54%; Table 1 ) may be the result of a number of factors, including lack of the necessary resources and time, lectures not being stimulating enough and/or making sufficient links with relevant examples that students enrolled in the various qualifications can relate to, or that the relevance of physiology on its own is insufficient to motivate students (as shown in Table 2 ).
Motivation is important when considering academic success as it affects students' willingness to undertake and participate in academic activities. Moore (23) , using a motivation-based model, described the diverse academic outcomes of various interventions on developmental education students. He found that any interventions that affect academic behaviors positively will improve the academic performance of students. He also advocated using systematic efforts involving activities such as learning communities, mentoring, and paired courses rather than random interventions, since these might be more effective at improving the academic success of struggling students (23) .
Ten Cate et al. (25) , based on educational psychology, used a three-phase model in which to describe the relationship of the teacher and students in the learning process. This model is based on a transition from guidance by the teacher through shared guidance by both teacher and student to internal guidance by the student alone. In addition, students' personalities have also been found to play a role in their preferences for teaching and learning methods (4). Hierarchical regression analyses have shown that the preference for interactive teaching was associated with a combination of emotional stability, agreeableness, and a deep learning approach (4). In the case of a first-semester physiology module, such as ours, we would expect teachers' input to be very important in the learning process, namely, what to present, how to motivate, and how to instruct students. These ideas resonate well with some of the recent studies that we found in the literature.
In 2011, Kusurkar and coworkers (20) published tips on how teachers in health professions can stimulate intrinsic motivation in students. Intrinsic motivation is associated with deep learning, better performance, and positive well-being compared with extrinsic motivation. According to the authors (20) , these tips can be used in a variety of teaching settings, such as large groups, interactive lectures, practicals, tutorials, etc., for the benefit of students. Holgado et al. (16) , in their study of nursing, physiotherapy, podiatry, and occupational therapy students, found not only that student engagement in their learning, namely, active participation and emotional commitment, correlated positively with their academic achievement but also that it was only one of many factors that could have a positive influence on the achievement of students. Personal, Fig. 1 . Graphic representation of the correlations performed to identify a suitable indicator of student performance in the module using various assessments. #Comparisons were done using Spearman's correlation analyses. ##Spearman's r value where guidelines suggest that r Ͻ 0.6 indicates no linear correlation, 0.6 Ͻ r Ͻ 0.8 indicates some correlation, and r Ͼ 0.8 indicates strong correlation.
educational, and contextual variables also have an important role to play. Furthermore, these authors also stressed that teachers who are aware of the context in which they work, the backgrounds of their students, and enquire about the motivational needs of their students will be able to engage students more successfully than those teachers who do not (16) .
Failing students. The analysis of students that failed test 1 revealed that out of a class of 214 students, there were 99 students (46%) that failed test 1 and that 63 students (64%) of these were first-time students (Table 3 ). The main concerns raised by struggling students gleaned from questionnaire 2 ( Table 4) were mainly academic (such as study methods, understanding of physiology concepts and terminology, multiple-choice questions, etc.). A small percentage, however, mentioned psychosocial factors such as stress and adjustment. It is well known that students who present with repeated academic problems frequently have other problems, including physical or health problems, substance abuse, learning disabilities, fatigue, or financial concerns (21) . Traditionally, physiology ADOs at our UKZN have concentrated their efforts on dealing with the academic issues raised by students without necessarily addressing financial and psychosocial issues in the belief that these were being addressed by ADOs of the home disciplines/qualifications of the students. One of the problems may thus be that there is inadequate communication between physiology ADOs and the respective discipline-specific ADOs (and other support services) and that, as a consequence, the assistance rendered to students may not be optimal. Recently, McLaughlin et al. (21) documented their experiences with a remedial program for mentoring students with repeated performance deficiencies and have stressed the importance of an organized approach to maximize the chances of successful remediation.
Identifying and profiling struggling students. In the physiology module studied here, the results of test 1 were found to be suggestive of student performance in the semester examination (r ϭ 0.703; Table 7 ) and module (r ϭ 0.751; Table 7) , respectively. Furthermore, struggling students could be successfully identified using the results of this early assessment, which mirrors the format and standard of the final examination.
Currently, there seems to be only one group active in this sphere of research, namely, that of nonperforming health science students. There have been numerous attempts over a number of years to profile struggling students at one medical school in the United Kingdom (10, 27, 30, 31, 32) using various cohorts. In addition to academic performance, risk factors identified by this group of researchers (10) include weaker entry qualifications, mental illness, the male sex, United Kingdom minority ethnicity status, and poor study skills. Problems related to the presence of adverse health, social (e.g., unsatisfactory housing, family pressures, and commitments), or other circumstances such as financial, bereavements, etc. also impact students' academic performance.
In a study on the development of a tool kit to identify medical students at risk of failure to thrive in a course, Yates (30) suggested that routine monitoring of a number of simple criteria, including both academic and nonacademic markers, could provide a good means of identifying struggling students. She also acknowledged that since there is very little difference between struggling students and borderline students (30) , borderline students should also be monitored as well as they might end up as strugglers too.
More recently, in 2013, James et al. (17) investigated the use of the 12-item general health questionnaire as a possible screening tool. Although insufficient evidence for the usefulness of the general health questionnaire as a predictor of struggling students was found, these authors (17) concluded that the best predictor for subsequent poor performance in the course was in fact low marks in the first-semester examination of the first year.
Limitations of the study. In our opinion, the main limitation of the study lies in the fact that we are reporting on our experiences with one cohort of students, albeit diverse, at one South African institution offering health sciences. This study was primarily designed to substantiate anecdotal evidence. The lack of focus groups to further explore some of the issues raised by students and the relatively poor response rate of struggling students could also be cited as limitations. However, it must be borne in mind that the present study was also primarily quantitative. Our major concern has been one of relevance to the wider teaching community. The study does resonate when one considers the African context (11, 18) . However, we are unsure about the pertinence of the findings and recommendations to the community worldwide. As the DISCUSSION has tried to indicate, similar challenges seem to abound, particularly in diverse settings.
Further research. The present study has raised far more questions than answers, specifically in terms of the pass rate of sport science students (42% vs. 70% for students in other disciplines). Some of these questions include the following: why are sport science students doing so poorly? Is there a factor(s) unique to this group that can be identified, such as school leaving points, prior learning, and academic background? Are the students not academically mature enough despite them being, on average, older? Is their understanding of the basic concepts required for physiology sufficient? What is it that is stopping these students from attending lectures? Is the level of difficulty different between the physiology module and other sports science modules?
Recommendations emanating from the present study. It has become increasingly evident to us as a result of this study that the relevance and meaningfulness of the course content need improvement. As a start, the value of the module needs to be communicated to all students through the use of more appropriate and specific discipline-related examples. In addition, admission criteria, moving of the module to the second semester, and the roles of the various support structures and their definition should be examined. One of the interventions that has been already implemented in response to the findings of the present study is that physiology ADOs are now required to identify repeat students from the first day of the module and to engage them in small-group teaching and learning as soon as possible. Furthermore, student performance in test 1 is being used not merely as a means to identify struggling first-time students but also to intervene more actively.
Concluding remarks. In our experience, the focus of many reports in the health sciences has been the correlation of factors for success in their disciplines, whether it is medicine, veterinary medicine, dental hygiene, etc. By comparison, there have been relatively few reports on factors that can predict success in physiology in health science students, particularly those How We Teach enrolled in sport science. Probing why many sport science students, in particular, are struggling to pass physiology and yet finding it to be relevant to their studies may be helpful and worthwhile. Given the necessary support, these students, who are not selected on the basis of their ability to study physiology, will hopefully go on to pass the module first time.
As physiology teachers, despite our many teaching successes, we can all relate to the difficulties detailed in the present study. We can assist one another by reporting our failures and what we have tried to do about them. By doing so, others faced with similar issues may also be stimulated to investigate the factors that underpin the problems they are experiencing.
